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The production of sound has been documented for several 
cyprinid fish species (Stout 1975, Johnston and Johnson 
2000, Johnston and Vives 2003). However, no record 
exists of sound production by any African cyprinid, of which 
there are currently at least 475 species recognised (Skelton 
2001). The production of sound by fishes is frequently 
associated with breeding behaviours such as courtship 
displays (Johnston and Vives 2003, Amorim and Almada 
2005) and territorial defence (Torricelli and Romani 1986) 
or when threatened by a potential predator (Fine et al. 
1997). 
This report documents sound production by Pseudobarbus 
burchelli (Smith 1841), an endangered redfin minnow 
restricted to the Breede River and associated catchments in 
the central Cape Floristic Region (CFR), South Africa. 
There are currently seven recognised species of 
Pseudobarbus (Skelton 2001) (although new species 
have recently been reported (Swartz et al. 2007)) with 
three unique lineages identified within the P. burchelli 
complex (Swartz 2005). The lineage of the population 
that is the subject of the current report is from the Breede, 
Duiwenhoeks and Goukou Rivers. Most species in the 
genus are restricted to single river catchments and are 
threatened with extinction due to human activities and 
from competition or direct predation from invasive fishes. 
Characteristics of the genus include small size (maximum 
for P. burchelli = 140 mm SL) and, in breeding males, 
tubercules on the head, red fins and contrasting patterning 
(Skelton 1988). Most species in the genus, including P. 
burchelli, are gregarious, feeding diurnally and, to a lesser 
degree nocturnally, in schools in open water and exhibit 
predator-naive behaviour. All of these factors have contrib-
uted to the depletion of Pseudobarbus species by alien 
invasive fishes such as bass (Micropterus spp.) and trout 
(Salmo trutta and Oncorhynchus mykiss).
Sounds were recorded using a mini-disc recorder 
(Sony MZ-NH1) with a rubber prophylactic covering the 
microphone, which was mounted on the end of a stick. 
Because the recorder was uncalibrated, the frequency (Hz) 
of the sound as shown in Figure 1 may be slightly different 
from its actual frequency.
On each of three occasions when sound was recorded, 
only one type of sound was heard: bursts of rapid chirps, at 
rates of up to 150 per minute, which lasted for periods of up to 
one minute, with short rests of a few seconds between bursts. 
There were no detectable differences in the frequency of the 
sounds (chirps per minute) or in the duration of each sound 
within individuals (Friedman ANOVA) or between individ-
uals (Kruskal-Wallis ANOVA). A sonograph and waveform 
graph of a representative sound sequence are presented in 
Figure 1 (Raven Lite version 1.0 programme, Cornell Lab of 
Ornithology). The volume, pitch and frequency of the chirps 
increased slightly as the fish were approached, either by 
the observer or by the stick-mounted recording device. The 
characteristics of sounds produced by five individual fish 
recorded in October 2007 are provided in Table 1. 
In association with each chirp produced, the individual fish 
flexed into a shallow ‘comma’ shape and then extended the 
body, simultaneously eliciting sound in a seemingly aggres-
sive display. Only males in breeding condition, with red fins, 
rostral tubercules, and darker spots along the mid-line of the 
body, were noted eliciting sounds and displaying the associ-
ated behaviour. The size range of individuals that produced 
sound was estimated to be between 60 and 100 mm, and 
these individuals appeared to be guarding rock crevices or 
interstices between cobbles, from which they emerged to 
display and from which they were very reluctant to move. In 
some instances the individuals remained hidden or partially 
hidden within the crevasses whilst producing sound. These 
‘territories’ were as close as 2 m apart and were located in 
water 25–60 cm deep and flowing at 0.2–0.4 m s–1. Sounds 
were not heard in pools or faster riffle sections.
When first noticed in September 2006, whilst snorkelling 
as part of an ecological study, more than 10 individuals in 
a 40 m reach, averaging 7 m wide, were noted producing 
sound and the associated behaviour. In November 2006 
we returned to this site with sound-recording equipment, 
although only one individual then produced sound for a 
brief moment and this was not recorded. Again, in March 
2007, no sounds were heard or recorded, despite the high 
abundance of actively-feeding fish and males with visible 
breeding characteristics. 
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In September 2007 we returned, in the hope of capturing 
the sound and behaviour that had been noted during the 
same month of the previous year. The river was then colder 
and running at a higher discharge, due to rainfall that fell 
later in the season compared to that of the previous year. 
Only two P. burchelli were seen and no fish sounds were 
heard. In October 2007, however, five or six individuals were 
recorded producing sound. In April 2008, during another 
visit to the site, no sounds were recorded. Water tempera-
ture, discharge, fish activity and sound production recorded 
during each of six field visits are provided in Table 2. 
Sound production in P. burchelli is restricted to a short 
one- or two-month window in the early breeding season 
as temperature increases and flow rates decline. Little is 
known about the breeding biology of any species within 
the Pseudobarbus genus, but it has been observed that P. 
burchelli has an extended breeding season from October 
to March and is capable of multiple spawning events 
(Cambray and Stuart 1985). Thus it seems likely that at 
least one function of sound production in male P. burchelli 
is the initiation of breeding by the establishment of territo-
ries and egg-laying sites.
A wide variety of sound ‘types’ are produced by freshwater 
fishes, and these often vary within individuals, depending on 
the function of the behaviour (Ladich 1989, Malavasi 2008). 
The sound produced by P. burchelli appears to be distinct 
from that of other freshwater fish, being characterised by its 
limited frequency range from c. 1.3–2.3 kHz, the limited range 
of sound type (i.e. only one type of ‘chirp’) and the duration 
of the sounds produced. Further research is required to 
determine whether P. burchelli produces other sounds under 
different conditions, such as during courtship behaviour.
These observations constitute the first record of sound 
production in an African cyprinid, and have implications 
for understanding the breeding biology and life history 
of species within the genus Pseudobarbus. Territorial 
behaviour has been recorded in P. phlegethon (Skelton 
1988) and breeding observations on P. quathlambae 
(Cambray and Meyer 1988), P. asper and P. afer (Cambray 
1994; Cambray and Hecht 1995) strongly suggest that the 




































Figure 1: (a) wave-form, and (b) sonograph of a sequence of ‘chirps’ produced by P. burchelli recorded on the Witte River (SPL = sound 
pressure level; sound file available at: http://www.saiab.co.za/index.php?pid=1) 
Individual
no.
Average no. of 
chirps per minute (SD)
No. of sequences 
analysed
Average chirp duration 
(SD) (seconds)
No. of chirps 
analysed
1 131.27 (15.54) 5 0.0503 (0.0038) 10
2 134.33 (19.85) 3 0.0503 (0.0058) 10
3 110.77 (9.59) 5 0.052   (0.003) 10
4 124.00 (0.00) 1 0.0507 (0.005) 10
5 131.33 (16.28) 3 0.0505 (0.0055) 10
Total 125.36 (16.28) 17 0.0508 (0.0045) 10
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use of sound as a territorial behaviour is a broader phenom-
enon of the genus. Thus, sound production may provide 
an additional diagnostic feature of species and also of 
unique lineages within Pseudobarbus, which could assist 
in determining the phylogeography of the group and the 
evolution of the fauna of the region. 
Sound has been used as an effective tool to resolve 
taxonomic and evolutionary questions in other groups of fish 
(Malavasi et al. 2008). It has also been considered a derived 
trait, at least for minnows, due to reports of sound produc-
tion only from the Cyprinella–Codoma clade (Johnston 
and Vives 2003). The current report therefore expands the 
potential for future research on the evolutionary origins of 
sound production in cyprinids, a trait that has recently been 
considered to have very ancient origins in vertebrates (Bass 
et al. 2008). Sound production may also be part of a suite of 
behavioural, anatomical and life history features that have 
contributed towards the vulnerability of species within the 
group to invasive predatory fish and also to the continuing 
decline of their populations.
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June 2006 9/12.5 c. 8.0 0 0
September 2006 15/17.5 1.27 45 8–10
November 2006 17/20 0.696 161 1
March 2007 19/22.5 0.140 174 0
September 2007 13/14.5 >2 2 0
October 2007 16/18 <0.75 75 5–7
Table 2: Water temperature and discharge (recorded on six occasions) in relation to fish activity and sound production by P. burchelli
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